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Business Relations     Compound Interest Formula 

  

 

 

 

 

 

 

    Ordinary Annuity Formulas Definition of Derivative of f(x) 

 

    

  

 The Derivative as a Rate of Change 

Elasticity for Demand q = q (p)                             

                                

 

 

 

 

Average cost per unit 

 

Consumers’ Surplus for Demand p = f(q)   Producers’ Surplus for Supply p = g(q) 

  

Interest = (principal)(rate)(time) 

Total cost = variable cost + fixed cost 

Average cost per unit  = total cost
quanity

 

Total revenue = (price per unit)(number of units sold) 

Profit = total revenue – total cost 

S = P(1+r)n 

P = S(1+r)-n 

re = �1 +  𝑟
𝑛
�
𝑛

- 1 

S = Pert
  (continuous interest) 

P = Se-rt
  (continuous interest) 

Re = er – 1 (continuous interest) 

 

 

𝐴 = R
1 − (1 + 𝑟)−𝑛

𝑟
 

𝑆 = R
(1 + 𝑟)𝑛 − 1

𝑟
 

  

𝑓′(𝑥) =
𝑑
𝑑𝑥 �

𝑓(𝑥)� =  lim
ℎ→0

𝑓(𝑥 + ℎ) − 𝑓(𝑥)
ℎ

 

ƞ = 𝑝
𝑞

 . 𝑑𝑞
𝑑𝑝

=  
𝑝
𝑞
𝑑𝑝
𝑑𝑞

 

│ƞ│> 1 elastic 

│ƞ│= 1 unit elasticity 

│ƞ│< 1 inelastic 

 

CS = ∫  [𝑓(𝑞) − 𝑝0]𝑞0
0 𝑑𝑞 PS = ∫  [𝑝0 − 𝑔(𝑞)]𝑞0

0 𝑑𝑞 

𝑑𝑠
𝑑𝑡

= 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 𝑎𝑡 𝑡𝑖𝑚𝑒 𝑡, 𝑤ℎ𝑒𝑟𝑒 𝑠 𝑖𝑠 𝑎 𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 𝑎𝑡 𝑡𝑖𝑚𝑒 𝑡 

𝑑𝑟
𝑑𝑞

 𝑖𝑠 𝑐𝑎𝑙𝑙𝑒𝑑 𝑚𝑎𝑟𝑔𝑖𝑛𝑎𝑙 𝑟𝑒𝑣𝑒𝑛𝑢𝑒 𝑤ℎ𝑒𝑟𝑒 𝑟 = 𝑝𝑞 

𝑑𝑐
𝑑𝑞

 𝑖𝑠 𝑐𝑎𝑙𝑙𝑒𝑑 𝑚𝑎𝑟𝑔𝑖𝑛𝑎𝑙 𝑐𝑜𝑠𝑡, 𝑖𝑓 𝑐 = 𝑓(𝑞) 𝑖𝑠 𝑡𝑜𝑡𝑎𝑙 𝑐𝑜𝑠𝑡 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑞 𝑢𝑛𝑖𝑡𝑠 

The relative rate of change of f(x) is 𝑓′(𝑥)
𝑓(𝑥)

 

The percentage rate of change is 𝑓′(𝑥)
𝑓(𝑥)

∗ 100% 

̅̅̄̄𝑐̅ = 𝑐
𝑞
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Increasing/Decreasing – Concave Up/ Concave Down 

 

 

 

 

 

 

 

 

Relative Extrema  

Definition: 

 

1st Derivative Test:  

 

 

2nd Derivative Test 

2nd Derivative Test: 

 

 

 

 

Mean Value Theorem 

If f( x) is continuous on the closed interval [a, b] and differentiable on the open interval (a,b) then there 

is a number a < c < b such that  f’( c) = 𝑓( 𝑏)−𝑓( 𝑎)
𝑏− 𝑎

 

1. x = c is a relative maximum of f(x) if f(c) ≥ f(x) for all x near c. 
2. x = c is a relative minimum of f(x) if f(c) ≤ f(x) for all x near c. 

  

If x = c is a critical point of f(x) such that f’(c ) = 0 then x = c 

1. a relative maximum of f(x) if f”(c) < 0  
2. a relative minimum of f(x) if f”(c) > 0  
3. may be a relative maximum, relative minimum or neither if f”(c ) = 0 

 

If x = c is a critical point of f(x) then x = c is 

1. a rel. max of f(x) if f’(x) > 0 to the left of x = c and f’(x) < 0 to the right of x = c 
2. a rel. min of f(x) if f’(x) < 0 to the left of x = c and f’(x) > 0 to the right of x = c 
3. not  a relative extrema of f(x) if f’(x) is the same sign on both sides of x = c 

 

Critical Points: x = c is a critical point of f(x) provided either: f’( c) = 0 or f’( c) does not exist. 

Increasing/Decreasing 

1. If f’( x) > 0 for all x in an interval l then f( x) is increasing on the interval l. 
2. If f’( x) < 0 for all x in an interval l then f( x) is decreasing on the interval l. 
3. If f’( x) = 0 for all x in an interval l then f( x) is constant on the interval l. 

Concave Up/Concave Down 

1. If f”( x) > 0 for all x in an interval l then f( x) is concave up on the interval l. 
2. If f”( x) < 0 for all x in an interval l then f( x) is concave down on the interval l. 

Inflection Points 

 X = c is a inflection point of  f( x) if the concavity changes at x = c 

 

  

                    

 


